Chronic aspirin via dose-dependent and selective inhibition of cardiac proteasome possibly contributed a potential risk to the ischemic heart.
Impaired cardiac proteasome has been reported in ischemic heart and heart failure. Recent data highlighted aspirin as an inhibitor of the ubiquitin-proteasome system, however, it's unclear whether it affects cardiac proteasome functions. Myocardial infarction (MI), sham or normal male SD rats were injected intraperitoneally with high (300 mg/kg), low (5 mg/kg) aspirin or saline (control) once a day for seven weeks. Parallel experiments were performed in the hypoxia/reoxygenated human ventricular myocytes. Dose-related increases in heart and ventricular weight, and impaired cardiac functions, were found more exacerbated in the aspirin-treated MI rat hearts than the saline-treated MI counterparts. The activity of 26S, 20S and 19S declined by about 30%, or the 20S proteasome subunits β5, β2 and β1 decreased by 40%, 20% and 30%, respectively, in the MI rats compared with the non-MI rats (P<0.05). Compared with the saline-treated MI rats, 26S and 20S in high or low dose aspirin-treated MI rats further decreased by 30% and 20%, β5 by 30% and 12%, and β1 by 40% and 30%, respectively, and the lost activity was correlated with the compromised cardiac functions or the decreased cell viability. The dose-related and selective inhibition of 26S and 20S proteasome, or the 20S proteasome subunits β5 and β1 by aspirin was comparable to their protein expressions in the MI rats and in the cultured cells. The impaired cardiac proteasome, enhanced by chronic aspirin treatment, attenuated the removal of oxidative and ubiquitinated proteins, and chronic aspirin treatment via selective and dose-dependent inhibition of cardiac proteasome possibly constituted a potential risk to ischemic heart.